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(54). Insolea 

(57) An insole of closed cell cross^ 
linked poiyolefin foann of monolithic 
structure which comprises zones of 
varying elasticity which merge into one 
another. The insole has lower elasticity, 
in areas of high orthopaedic load, and 
the elasticity is a function of the density 
of the insole which varies as indicated 
numerically in the drawing, the insole 
is formed by heating a smooth sheet of 
a closed cell cross-linked poiyolefin 
foam until plastic and the forming is a 
shaped mould. 
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SPECIFICATION 
Insoles 

5 This Invention relates to shaped insoles having a 
surface adapted to the shape of the sole of the foot 
and with zones of varying elasticity. 

German Utility Model 7,627,731 discloses 
orthopaedic insoles. In order to provide such insoles 

10 with zones of varying elasticity, it is necessary to 
unite various component parts of the constituent 
plastics foam with one another. Accordingly, abrupt 
transitions between the zones of different elasticity 
are obtained. Moreover, manufacture of such insoles 

15 has proved to be difficult 

According to the present invention, an insole is of 
closed ceil cross-linked* polyolefin foam of mono- 
lithic structure and comprises zones of varying elas- 
ticity which merge into one another, i.e. the variation 

20 in elasticity in the plane of the insole is not discon- 
tinuous. 

The insoles of the invention may form an integral 
part of an item of footwear, e.g. a boot or shoe, or 
they may comprise an article suitable for insertion 

25 Into a preformed item of footwear. When of the latter 
type, an insert of the invention may be reinforced 
with a backing material, and in either case a covering 
layer may be provided. Suitable covering and/or 
backing materials comprise bonded natural and/or 

30 synthetic fibres. 

Preferably, the polyolefin foam is a polyethylene 
foam. The degree of cross-linking of the polyolefin is 
preferably from 60 to 80%. Such a degree of cross- 
linking provides the material with a suitable degree 

35 of thermoplasticity in preparation coupled with good 
stability in use. 

It is particularly desirable that the polyolefin foam 
should have a lower elasticity in the areas of high 
orthopaedic load or stress than in the areas of rela- 

40 tively lower load. It is also preferred that the elastic- 
ity of the polyolefin foam should be a function of the 
density of the foam in the product, so that the elastic- 
ity decreases with increasing weight per unit vol- 
ume. The preferred range of densities for the foam 

45 used in the insoles of the invention is from 0.07 to 1, 
and more preferably from 0.1 to 0.4, kg/dmP. 

The elasticity of the various zones in an insole of 
the invention can be determined by applying a given 
load in a particular area and observing the recovery 

50 of thickness when the load is removed. A standard 
manner in which the elasticity can be determined is 
by using a cylindrical die having a cross-section of 31 
mm and a weight of 5 kg. The face of the die 
positioned on the insole is adapted to conform to the 

55 shape of the insole at that point. The die is 

positioned on the material for six hours and the mat- 
erial is then allowed to recover for 18 hours. The 
degree of recovery is measured, and an average 
recovery value can be obtained by repeating the 

60 procedure, say, five times. The specific load is of the 
order of 670 Q/crvf, and it is particularly preferred 
that the mean recovery of the foam in insoles of the 
invention should be from 3 to 30% when using such 
a load. 

65 It is an advantage of the present invention that the 



insoles are easy to produce. Their production may 
be achieved by a combined heat and pressure treat- 
ment on a homogeneously constructed plastics 
foam blank with specific dimensions. During prodiic- 
70 tion, the shaping process is determined essentially 
by the mutual overlapping which occurs owing to 
the different degrees of compression in the various 
zones of the material. If desired, the elasticity In 
given areas of the product can be influenced during 
75 the shaping process by affecting the flow of material 
within a given mould in those areas. 

It will be appreciated that the insoles of this inven- 
tion can be produced in moulds having a conven- 
tional shape, for mass production, or in moulds 
80 which have been shaped on the basis of the 
orthopaedic requirements of a given wearer. 

A schematic plan view of an insole of the invention 
is illustrated in the accompanying drawing, in which 
the various zones have been given a specific density 
85 value by way of example. It is to be understood that 
the boundaries between the zones of differing 
density do in fact merge smoothly into one another. 
It will be observed that the illustrated insole, in use, 
will support a foot primarily at the heel and the ball 
90 of the foot. Moreover, the whole of the surface of the 
insole supports the foot, but with an elasticity or 
softness of varying degree in accordance with the 
anatomy of the wearer. In particular, as a result of 
supporting the marginal zones of the foot, a distinct 
95 Improvement in overall support is achieved, it being 
of great importance that chafing and similar effects, 
often observed with prior insoles, are reduced or 
eliminated. The shaped insert has a low overall 
weight and is physiologically harmless. It has good 

100 stability in use and does not affect, nor is it effected 
by, foot perspiration. 

When an insole of the invention is covered, which 
will generally be the case, such a covering may 
influence the elastic behaviour of the product. f=or 

105 example, when the insole is of the type to be 

inserted in a preformed shoe, and both the over and 
undersides of the insole are covered, the structure of 
a sandwich element is obtained in mechanical 
respects. For example, for use in sports shoes, good 

110 overall stability can be achieved by suitable con- 
struction without any noticeable impairment of the 
wear properties having to be accepted as compared 
with shaped insoles which are not covered. It is 
therefore possible, and in many cases appropriate, 

115 to cover an insole of the invention with a conven- 
tional Insole. 

The following Examples illustrate the invention. 
Example 1 

A smooth sheet of a closed cell cross-linked 
1 20 polyethylene foam having a thickness of 1 0 mm, a 
density of 90 kg/m' and a mean cell cross-section of 
0.8 mm was cut into the shape of the sole of a shoe 
and heated on both sides using infra-red radiation 
apparatus. The source of the infra-red rays was 
125 positioned 30 cm above the surface of the sheet and 
the degree of heating was controlled so that over- 
heating of the surface of the sheet was avoided but 
the sheet as a whole became plastic. The heated 
sheet was then placed for 2.5 seconds in a closed 
130 mould having a shape such that the upper surface of 
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the sheet assumed the contours of a human foot and 
became like an Insole. 

On opening the mould, the sheet, which was still 
warm, had a shape suitable for insertion into shoes, 
the upper surface of the formed sheet having zones 
of differing but continuously varying elasticity, 
approximating to what is shown in the drawing. 
According to the varying elasticity values, the 
formed sheet was found to have varying thickness. 

After the sheet had been fully cooled, it was 
loaded for 6 hours on each of five consecutive days 
with a 5000 g cylinder having a diameter of 31 mm in 
each of the various zones. The circular faces of the 
cylinders conformed to the structure of the surface 



15 ofthe formed sheet. In this way, a further specific 
decrease in the thickness ofthe sheet was observed, 
as recorded in the following Table. No further 
decrease in thickness was observed after further 
tests of this type over 14 days. In fact, an equilibrium 

20 was observed, with a constant recovery and a con- 
stant thickness at both the loaded and the unloaded 
states. The thicknesses measured in the state after 
relieving the load are given in the following Table. 
The fourth column in the Table gives the relationship 

25 between the recovered thickness and that observed 
under the load, thereby giving a scale of values for 
the elasticity of the formed sheet In the various 
zone& 
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3.8 
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17 
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3.1 


2.5 
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30 The flow relationship, which can be obseryed from 
the values given In columns 1 and 2 ofthe above 
Table with respect to the load carrying properties of 
the material, represents a great advantage in that the . 
form of the shoe Insert can be individually suited to 

35 the foot ofthe wearer. Accordingly, the elasticity of 
various regions ofthe product can be adjusted to 
suit the requirements of a given wearer. 
Example! 

In order to prepare an orthopaedic Insert which Is 
specially adapted to reinforce the middle region of 
the foot, a blank ofthe type used in Example 1 was 
milled in a wedge-shape at the front and back, so 
that the thickness ofthe blank on its projecting edges 
was about 50% of the original thickness. The blank 
was then subjected to the same process of manufac- 
ture as that in Example 1. The shoe insert which was 
produced had a permanent elasticity of 5% In the 
middle region ofthe equilibriated surface structure, 
and the elasticity varied continuously up to a value 
30 of 19% In the marginal regions of the product, . 
CLAIMS 

1 . An insole of closed cell cross-linked polyolefin 
foam of monolithic structure which comprises zones 
of varying elasticity which merge Into one another. 

2. An insole according to claim 1 in which the 
foam has a lower elasticity in the areas of high 
orthopaedic load than in the areas of relatively lower 
load, 

3. An insole according to claim 1 or claim 2 in 
60 which the elasticity of the foam Is a function of its 

density and decreases with increasing density. 

4. An insole according to any preceding claim in 
which the density of the foam varies within the range 
of 0.07 to 1 kg/dm?. 

5. An insole according to claim 4 In which the 
density of the foam varies within the range of 0.1 to 
0.4 kg/drn». 

6. An insole according to any preceding claim 
which is covered on its upper and/or its lower sur- 
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70 face. 

7. An insole according to claim 6 in which the 
lower covering comprises bonded natural and/or 
synthetic fibres. 

8. An insole according to any preceding claim in 
75 which the polyolefin foam is polyethylene foanru 

9. An insole according to any preceding claim In 
which the degree of recovery ofthe foam from a 
specific load of 670 g/cnf Is within the range of 3 to 
30%. 

80 1 0. An insole according to claim 1 substantially . 
as described in either of the Examples. 

11. An insole according to claim 1 substantially 
as illustrated in the accompanying drawing. 

Printed for Her Majest/s Statlomry Office fay The Tweeddale Press Ltd^ 
Berwick-upon-Tweed, 1878. 

Published stthePateniOfnce,25South8mpton6uildiR89,LondofliWC2AlAYr 
from wMch copies may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 



□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: \ 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




COLOR OR BLACK AND WHITE PHOTOGRAPHS 



□ GRAY SCALE DOCUMENTS 




LINES OR MARKS ON ORIGINAL DOCUMENT 



